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Appl. No. «1 0/731 ,991» 

Amdt dated August 16,2006 ! 

Amendments to the Claims: 

This listing of claims will replace all prior versions, and listings, of claims in the 

application. 
Listing of Claims: 

1 (Currently amended): A method of d o tocting a s ignal i ndicative of a property of 
a structure in evaluating a semiconductor wafer, the method comprising: 

receiving a semiconductor wafer that comprises a t oc t ctructur o , whoro i n th e t e st 
structure compris e s a first and cocond rogion that d i ffor from oach oth o r by at l east on e 
prop e rty and whoroin tho first rogion comprisoo on i nt o rfaco in tho wafer a first region and 
an second region, the first region comprising a plurality of dopants : 

oscillating a spot of coherent electromagnetic radiation between the first region and 
the second region; 

wherein the coherent electromagnetic radiation is substantially o f a wavelength 
predetermined to ensure that a penetration depth of the coherent electromagnetic radiation 
in the first region is between Ha]] (a) depth of the- anjnterface between the first region and 
a well underneath the first region and [[a]] (b) thickness of the wafer; Hand]] 

using a photodetector to measure intensity of a portion of the electromagnetic 
radiation reflected during said oscillating; and 

synchronously detecting, at a frequency of said oscillating, an amplitude of an 
electrical signal generated by the photodetector during measurement by the photodetector. 

2 (Currently amended): Tho mothod of Cla i m 1 furthor comprising: 

A method of evaluating a semiconductor wafer, the method comprising: . 

receiving a semiconductor wafer comprising a first region and a second reg ion that 
differ from each other bv at least one property and wherein the first region comprises an 
interface in the wafer: 

rSSTa£5£L oscillating a spot of coherent electromagnetic radiation between the first Iregion and 
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««»<£££«as4 the second region: 
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Amdt dated August 16, 2006 

measuring intensity of a portion of the electromagnet ic radiation reflected during 
said oscillating: 



synchronously detecting, at a freouencv of said oscilla ting, an amplitude of an 
electrical signal generated during sa id measuring: and 



repeating said acts of (oscillating, using photodotector measuring and 
synchronously detecting) with electromagnetic radiation of another wavelength. 

3 (Currently amended): The method of Claim 1 wherein tho firot r e g i on 
oomprisos a p l ura l ity of dopants, and said amplitude is indicative of a p roperty [ps]] 
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selected from a group consisting of: depth of an interface between the first region and a 
well in which the first region is formed, abruptness of a profile of the dopants, and a peak 
in the dopant profile. 

4 (Original): The method of Claim 1 further comprising: 
changing at least one process parameter used in fabricating the wafer if said 
amplitude falls outside a predetermined range. 

Claim 5 (canceled). 

6 (Currently amended): Tho mothod of Claim 5 furth er Gompri s e 6 
A method of evaluating a semiconductor wafer, the method comprising: 
receiving a semiconductor wafer that comprises a test structure, the test structure 

comprising a first region and a second region that differ from each other by at least one 

property; 

oscillating a spot of coherent electromagnetic radiation between the first region and 
the second region; 

measuring intensity of a portion of the electromagnetic radiation reflected during 
said oscillating: 

synchronously detecting, at a freouencv of said oscillating, an amplitude of an 
electrical signal generated during said measuring: and 
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Appl. No. «1 0/731 ,991 » 
Amdt dated August 16, 2006 

performing a look-up of a table of predetermined data with said amplitude as input 
to determine thickness of th e first a layer in the semic onductor wafer. 

7 (Currently amended): Th o m o thod of C l aim 1 

A method of evaluating a semiconductor wafer, the me thod comprising: 

receiving a semiconductor wafer comprising a first region and a seco nd region that 

differ from each other bv at least one property: 

oscillating a spot of coherent electromagnetic radiation between the first region and 

the second region: 

measuring intensity of a portion of the electromagnetic radiation reflected during 
said oscillating: and 

synchronously detecting, at a freguency of said oscillating, an amplitude of an 
electrical signal generated during said measuring: 

wherein only one of the first region and second region is a doped region and the 
method further comprises performing a look-up of a table of predetermined data with said 
amplitude as input to determine a property of the doped region. 

8 (Original): The method of Claim 7 where said property is selected from the group 
consisting of: 

depth of an annealed semiconductor junction; 
a dose of implants in said doped region before annealing; 
a dose of implants in said doped region after annealing; 
a doping concentration after annealing; 

abruptness of a profile of doping concentration after annealing; and 
a defect density inside the doped region after annealing. 

9 (Original): The method of Claim 1 wherein: 

said synchronously detecting is performed in a lock-in amplifier coupled to said 
photodetector to receive therefrom said electrical signal, said lock-in amplifier being tuned 
to the predetermined frequency/; and 
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Amdt dated August 16, 2006 

said lock-in amplifier detecting said amplitude of fluctuation of said electrical signal. 

10 (Original): The method of Claim 1 where at least one of said beam and said 
wafer is kept stationary relative to ground, 

1 1 (Original): The method of Claim 1 where a source of said beam and the wafer 
are both kept stationary relative to ground, and the method further comprises: 

using a beam deflector to move the beam relative to the wafer. 

1 2 (Currently amended): Th e m e thod of C l aim 1 wherein: 

A method of evaluating a semiconductor wafer, the method comprising: 

receiving a semiconductor wafer comprising a first region and a second reg ion that 

differ from each other by at least one property: 

oscillating a spot of coherent electromagnetic radiation between the first region and 

the second region; 

measuring intensity of a portion of the electromagnetic radiation reflected during 
said oscillating: and 

synchronously detecting, at a frequency of said oscillating, an amplitude of an 
electrical signal generated during said measuring: 

wherein the absorption length of the beam in the wafer is less than one-half of the 
thickness of the wafer. 

13 (Original): The method of Claim 1 wherein: 

said first region and said second region touch each other at a common boundary. 

14 (Original): The method of Claim 1 wherein: 

said first region and said second region are separated from each other. 

15 (Original): The method of Claim 1 wherein: 
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said coherent electromagnetic radiation is substantially of a predetermined 
wavelength. 

16 (Currently amended): Tho m o thod of C l aim 1 wher e in: 

A method of evaluating a semiconductor wafer, the metho d comprising: 

receiving a semiconductor wafer comprising a doped region and another region that 
differ from each other bv at least one property: 

oscillating a spot of coherent electromagnetic radiation betwee n said doped region 
and said another region: 

measuring intensity of a portion of the electromagnetic radiation refle cted during 
said oscillating; and 

synchronously detecting, at a freguencv of said oscillating, an amplitude of an 
electrical signal generated during said measuring; 

wherein said spot Is formed on a first surface at which [[a]] said doped region is 
located in said wafer. 

1 7 (Original): The method of Claim 1 wherein: 
said spot is formed continuously on said wafer. 

18 (Original): The method of Claim 1 wherein: 
said spot is oscillated along a straight line. 

1 9 (Currently amended): The method of Claim [[1]] 6 wherein: 

said wafer comprises at least a portion of an integrated circuit, said integrated circuit 
being in addition to said test structure also comprised in said wafer; 

each of the first region and the second region in the test structure have area 
sufficiently large to accommodate a diameter of said spot: and | 

dimensions of regions of transistors of said integrated circuit are much finer than 
said diameter . 
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20 (Currently amended): The method of Claim 1 9 further comprising: 
forming said portion of integrated circuit and test structure using at least one 

common process step. 

21 (Currently amended): A method of d o tocting a signal indicativo of a property of 
a structure in evaluating a semiconductor wafer, the method comprising: 
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receiving a semiconductor wafer that comprises a test structure, wherein the test 
structure comprises a first and second region that differ from each other by at least one 
property and wherein the first region comprises an interface in the wafer; 

oscillating a first spot and a second spot that at least partially overlaps the first spot 
between the first region and the second region; 

wherein the first spot is formed by a first beam of coherent electromagnetic radiation 
that has a first penetration depth between a depth of the interface and a thickness of the 
wafer, wherein the second spot is formed by a second beam of coherent electromagnetic 
radiation, wherein the first beam has photon energy lower than a semiconductor bandgap 
energy and the second beam has photon energy greater than the semiconductor bandgap 
energy; 

using a photodetector to measure intensity of a portion of the first beam reflected 
during said oscillating; and 

synchronously detecting, at a frequency of said oscillating, an amplitude of an 
electrical signal generated by the photodetector during measurement by the photodetector. 

22 (Original): The method of Claim 21 wherein the first beam and the second beam 
are coaxial, and the first spot and the second spot are concentric. 

23 (Currently amended): The method of Claim 21 wherein the wavelength of the 
second beam is [[also]] sufficiently short to ensure that an absorption length of Jhe second 
beam in the wafer is less than a thickness of the wafer but greater than a profile of a depth 
in the wafer. 
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24 (Original): The method of Claim 21 further comprising: 

changing a process parameter used in fabricating the wafer if said amplitude falls 
outside a predetermined range. 

25 (Original): The method of Claim 21 where a first source of said first beam, a 
second source of said second beam and the wafer are all kept stationary relative to 
ground, and the method further comprises: 

| using a beam deflector to move the first beam and the second beam relative to the 
wafer. 

26 (Original): The method of Claim 21 wherein: 

wavelengths of the first beam and of the second beam are each sufficiently short to 
ensure their respective absorption lengths are lower than one-half of the thickness of the 
wafer. 

27 (Currently amended): An apparatus for evaluating a semiconductor wafer, the 
apparatus comprising a patterning tool, an ion implanter located adjacent to the patterning 
tool, and a measurement tool adjacent to the ion implanter, the measurement tool 
comprising: 

a source of a beam of coherent electromagnetic radiation [[of]] substantially of a 
wavelength predetermined to ensure that absorption length in the wafer is less than a 
thickness of the wafer but greater than a depth of on intorfao e a pn junction in the wafer; 

means for moving at least one of the beam and a stage carrying the wafer relative 
to one another to oscillate a spot formed by the beam between a first region and a second 
region of the wafe r the first region comprising a plurality of dopants ; and 

a photodetector located in a path of reflection of the beam from the wafer; 

wherein the ion implanter receives a feedback signal, based o n a measurement 
rSSTcl^L signal generated by the measurement tool . 

fas* Ctea, CA «054 

P^^tSSio 28 (Original): The apparatus of Claim 27 wherein: 
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the source of said coherent beam of electromagnetic radiation is a laser 

29 (Original): The apparatus of Claim 27 wherein: 

the means for moving comprises an acousto-optic deflector located in a path of the 
beam. 

30 (Original): The apparatus of Claim 27 wherein: 

the means for moving comprises a scanning galvanometer mirror located in a path 
of the beam. 

31 (Original): The apparatus of Claim 27 wherein: 

the means for moving comprises a piezoelectric actuator attached to the stage. 

32 (Currently amended): Tho apparatus of Cla i m 27 further comprising: 

An apparatus for evaluating a semiconductor wa fer, the apparatus comprising a 
patterning tool, an ion imolanter located adjacent to the p atterning tool, and a 
measurement tool adjacent to the ion imolanter. the measurement tool comprising: 

a source of a beam of coherent electromagnetic radiation of absorp tion length less 
than a thickness of the wafer but greater than a depth of an interface in the wafer; 

means for moving at least one of the beam and a stage carrying the wafer relative 
to one another to oscillate a spot formed bv the beam between a f irst region and a second 
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region of the wafer: 

a photodetector located in a path of reflection of the beam from the wafer: 

a plurality of additional lasers mounted adjacent to one another at a plurality of 
positions located along a first line, and said source is mounted adjacent to one of the 
additional lasers and along the first line; 

at least one mirror attached to means for translation along a second line parallel to 
the first line, and between a plurality of corresponding locations opposite to the plurality of 
positions of the lasers and said source; 

a stage for supporting the wafer, with a front surface of the wafer facing the beam 
from the mirror at normal incidence thereof; 
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Appl. No. «1 0/731 ,991 » 

Amdt dated August 16, 2006 

wherein the means for moving comprises an optical element located along the 
second line, In a path of the beam reflected by the mirror, and 

the apparatus further comprises a beam splitter located along the second line, 
between the means for moving and the mirror. 

33 (Currently amended): The apparatus of Claim [[27]] 32 further comprising: 

a second mirror mounted along the second line, opposite to the means for moving; 
an objective lens located between the second mirror and the wafer; 
an optical bench having a planar surface; 

wherein said source, said means, said photodetector, said additional lasers and 
said mirrors are mounted on the planar surface of the optical bench and the wafer is 
mounted on the stage in a plane parallel to the planar surface of the optical bench. 

34 (Original): The apparatus of Claim 27 further comprising: 

a synchronous detector coupled to the photodetector to receive a first electrical 
signal generated by the photodetector, the synchronous detector being further coupled to 
said means by a cable carrying a predetermined frequency of oscillation of said spot by 
said means, the synchronous detector measuring an amplitude of a portion of the first 
electrical signal fluctuating at the predetermined frequency and in phase with movement by 
said means. 

35 (Currently amended): The apparatus of Claim [[27]] 32 further comprising: 
another laser mounted along the second line, opposite to the mirror. 

36 (New): The apparatus of Claim 27 further comprising: 
a factory computer coupled to the measurement tool to receive the measurement 

signal therefrom; 

wherein the factory computer is further coupled to the ion implanter to supply the 
feedback signal thereto. 
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Amdt dated August 16, 2006 

37 (New): The method of Claim 1 wherein: 

the semiconductor wafer has a continuous planar surface in said first region and 
said second region; and 

during the oscillating, the spot is moved across the continuous planar surface. 

38 (New): The method of Claim 2 wherein: 

the semiconductor wafer has a continuous planar surface in said first region and 
said second region; and 

during the oscillating, the spot is moved across the continuous planar surface. 

39 (New): The method of Claim 6 wherein: 

the semiconductor wafer has a continuous planar surface in said first region and 
said second region; and 

during the oscillating, the spot is moved across the continuous planar surface. 

40 (New): The method of Claim 7 wherein: 

the semiconductor wafer has a continuous planar surface in said first region and 
said second region; and 

during the oscillating, the spot is moved across the continuous planar surface. 



41 (New): The method of Claim 12 wherein: 

the semiconductor wafer has a continuous planar surface in said first region and 
said second region; and 

during the oscillating, the spot is moved across the continuous planar surface, 
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